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Abstract — The effects of various concentrations of Neem Azal-T and Neem Azal-T/S as natural 
insecticides on the biology and percentage mortality of adult Aphis craccivora Koch were studied 
under laboratory conditions. Both extracts had an aphicidal effect against the adults and significantly 
decreased their fecundities and longevities. Addition of synergists such as ethyl oleate, sesame oil 
and dimethyl sulphoxide (DMSO) improved the aphicidal effects of both insecticides. The biological 
activity of Neem Azal-T/S only could be enhanced with suitable additives as they adversely affected 
the fecundity and longevity in comparison to thcextract alone. Addition of CaC0 3 to the above 
extracts had no clear effect on either neem seed extract formulation. 

Key Words: additives, Aphis craccivora Koch, neem seed extract formulations 

Resume — Les effets de differentes concentrations de Neem Azal-T et Neem Azal-T/S, produits 
utilises comme insecticides naturels agissant sur la biologie et le taux de mortality des adultes de 
Aphis craccivora Koch ont ete* etudies dans les conditions de laboratoire. Les deux extraits ont montre* 
un effet aphicide contre les adultes et ont reduit leur fecondite et leur longevity d'une facon 
significative, ^incorporation des matieres synergiques comme l'ethyle-ol^ate, l'huile de sesame et 
le dimethyle-sulphoxide (DMSO) a ameliore* Teffet aphicide des deux insecticides. L'activitebiologique 
de Neem Azal-T/S pouvait seulement etre augmente moyennant l'incorporation des adjuvants 
appropries et ceci reduisait la fecondite* et la longevity, en comparaison avec Tutilisation de l'extrait 
brut seul. L'addition du Ca0 3 a ces deux produits n'a pas montre* d'effet apparent sur la formulation 
des extraits bbtehus a partir de graines de nim. 

Mots Cles: additifs, Aphis craccivora Koch, formulations des extraits de grains de nim 



Introduction 

Aphids are pests of worldwide importance 
and cause heavy crop losses either by 
feeding or by transmission of virus. Aphis 
craccivora Koch causes severe damage to a broad 
spectrum of crops. Due to the development of 
resistance to insecticides and their adverse effects 
on humans and the environment, alternative safer 
aphid control methods are required. 

Extracts from seed kernels of the neem tree 
(Azadirachta indica A. Juss.) and Melia azedarach L. 
Corresponding author: N2D. 



contain several active principals (Warthen, 1979; 
Kraus et al. r 1981). The biological activity of neem 
extracts on aphids has been studied by several 
workers (Goyal et al v 1971; Siddig, 1981; Dimetry 
and Schmidt, 1992; Dimetry and El-Hawary, 1995). 

The possibility of increasing the efficacy of 
plant extracts by addition of different synergists 
such as sesame oil or piperonyl butoxide has been 
examined (Dove, 1947). A few authors have also 
discussed the possibility of a synergistic effect on 
neem seed extracts against different pests (Lange 
and Schmutterer, 1982; Lange, 1984;Schauer, 1984; 
Dimetry and Schmidt, 1991). 
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In this paper> we report the results of bioassays 
to ascertain whether the effectiveness of different 
commercial neem formulations could be improved 
by addition of different synergists) namely ethyl 
oleate, sesame oil and dimethyl sulphoxide 
(DMSO). 

Materials and Methods 

Bioassay 

A stock culture of Aphis craccivora Koch was 
maintained on broad bean (Vicia faba) seedlings 
under laboratory conditions at 20 ± 5°Q 65 ± 5% 
RH with a 12:12 (L:D) h photoperiod. Bioassays 
were conducted under the same Conditions. 

Different concentrations of the commercial 
neem formulations Neem Azal-T (5% azadirachtin) 
and Neem Azal-T/S (1% azadirachtin) (Trifolio- 
MG mbH, Germany) were prepared using 0.01% 
Tween® (80) (El Nasr Pharmaceutical Chemicals 
Co.) as emulsifier and distilled water as solvent. 
In all experiments, aphids were put on cultivated 
fresh, 7-day-old broad bean seedlings enclosed 
individually in glass cylinders, 10 cm diameter, 
22-cm long, the tops of which were covered with 
muslin held in place with rubber bands. 

In experiments on additives, 0.6% aqueous 
solutions of ethyl oleate, sesame oil, DMSO and 
CaC0 3 were prepared. Ethyl oleate and sesame oil 
were emulsified with 0.01% Tween. Different 
formulations were prepared in the ratio of *i part 
neem formulation extract to 10 parts of additive. 

Fifteen newly formed virgin apterae of A. 
craccivora were placed on a bean plant and the 
plant sprayed with 5 ml of each concentration of 
Neem Azal-T or Neem Azal-T/S. An equal 
number of pots containing untreated plants were 
sprayed with distilled water plus 0.01% Tween 
and served as controls. The experiment was 
replicated five times. 

Data on fecundity and longevity of the adult 
aphid were recorded daily and analysed 
statistically using F-test according to. Hayslett 
(1970). 

Toxicity tests 

Five newly formed apterous adults of A. craccivora 
were placed on broad bean plants and treated 
with different concentrations of the Neem Azal-T 
or Neem Azal-T/S. Another group of five newly 
emerged apterous adults was placed on bean plants 
treated with 0.06% Neem Azal-T or Neem Azal- 



T/S containing the different additives mentioned 
before at a concentration of 0.6%. A third group of 
five adults was placed on plants treated with 
water and Tween and served as a control. Five 
replicates were tested for each concentration. Adult 
mortalities in all cases were recorded at 24, 48, 72 
. and 96 h after treatment. All data were corrected 
according to Abbott (1925). 

Results and Discussion 

Effects of neem seed extracts without additives 

Treatment of Aphis craccivora with Neem Azal-T 
or Neem Azal-T/S significantly reduced aphid 
fecundity. Control females produced about 13 
and 9 times more nymphs during their^ 
reproductive period and their adults survived 
about 9 and 7.5 days longer than those treated 
with 0.06% Neem Azal-T and Neem Azal-T/S, 
respectively (Table 1). The aphid's reproductive 
period decreased significantly at all concentrations 
tested for both extracts compared with control. 
There was no significant difference between the 
two formulations in terms of their effect on 
fecundity and longevity of A. craccivora (Table 1). 

■These results are in agreement with data 
obtained by Dimetry and El-Hawary (1995) using 
Neem Azal-F against A. craccivora, Dimetry and 
Schmidt (1992) and Schauer (1984) using different 
neem and china-berry extracts against Aphis fabae 
and Acyrthosiphon pisum, respectively. 

It can be concluded that both Neem Azal 
formulations serve as contact larviposition 
deterrents for A. craccivora since fecundity 
decreased significantly in comparison with the 
control. The two extracts also possess an 
antifeedant effect, which is consistent with the 
works of Islam (1984), Schmutterer (1984) and 
Tanzubil (1987) who investigated the aphicidal 
and antifeedant activity of neem. 

Effects of neem seed extracts with additives 

Table 2 shows that the efficacy of Neem Azal-T / S 
was increased significantly when additives ethyF * 
oleatg_xtr- sesame jail w ere used, but addition of 
DMSO or CaCO a had no significant effect on 
fecundity in comparison with using the extract 
alone. There was, however, a significant effect on 
the longevity of A. craccivora when the extract was 
used with DMSO as an additive in comparison 
with the extract alone. 



Synergistic effect of additives on neem formulations 

L-T and Neem Azal-T/S on the biology of 
Neem Azal-T/S 
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Average period 
(days) ± SE 



Average period 
(days) ± SE 



Extract 
concentration 

(%) 



Fecundity 1 Reproductive 

±SE period Longevity 



Fecundity 
±SE 



Reproductive 
period 



Longevity* 



0.5 
0.25 
0.125 
0.06 
Control 
F-value 
L.S.D. 5% 
L.S.D. 1% 



1.8 ± 0.7 
2.4 ± l.u 
3.8 ± 1.0 
6.3 ± 2.3 
84.1 ±5.6 
151.051** 
8.631 
11.483 



1.3 ± 0.6 
_i.4 a: 0.5 
1.8 ± 0.5 
3.1 ± 1.1 
12.8 ± 1.0 
40.872** 
2.257 
" 3.001 



2.6 ± 0.5 

3.3 ± 6.2 
4.9 ±1.4 
13.6 ± 1.0 
26.789** 
£600 . 
3.459 



1.5 ± 0.6 

^ 1 _. AT 

5.4 ± 1.1 
9.0 ± 1.9 
84.1 ± 5.6 
116.799** 
10.784 
14.412 



0.8 ± 0.3 
0.7 ± 0.? 
1.8 ± 0.4 
3.7 ± 1.1 
12.8 ± 1.0 
57.829** 
2.185 
2.920 * 



2.0 ± 0.4 
7 7 a 0 6 
3.7 ± 0.9 
6.2 ± 1.1 
13.6 ± 1.0 
40.807** 
2.420 
3.235 



^Significant at 0.01% level. 

fecundity - number of young laid per female. 

Table 2. Effect of different additive s* as synergists to Neem Azal-T and Neem Azal-T/S against Aphis craccivora 

Neem Azal-T/S 



Neem Azal-T 



Average period 
( days) ± SE 



Average period 
(days) ± SE 



Additives 1 



Fecundity 2 
±SE 


Reproductive 
period 


Longevity 


Fecundity 2 
±SE 


Reproductive 
' „ period 


Longevity 


1.2 ±,0.8 


0.8 ± 0.5 


1.6 ± 0.4 


2.2 ± 1.4 . 


1.0 ± 0.5 


2.2 ± 0.7 


3.2 ±1.4 


1.2 ± 0.4 


1.6 ± 0.4 


3.0 ± 1.8 


1.0 ± 0.5 . 


2.2 ± 0.8 


2.8 ± 1.5 


1.2 ± 0.6 


2.0 ± 0.6 


5.6 ± 2.6 


1.5 ± 0.6 


2.2 ± 0.7 


5.1 ± 0.9 


3.0 ± 0.3 


4.3 ± 0.3 


8.3 ± 1.2 


2.8 ± 0.5 


4.7 ± 0.6 


6.3 ± 2.3 


3.1 ± 1.1 


4.9 ±1.4 


9.0 ± 1.9 


3.7 ± 1.1 


6.2 ± 1.1 


. 0.995 


■i 

1.345 


2.014 


2.810* 


3.370* 


5.835** 




t 




5.326 


1.898 


2.239 








7.208 


2.568 


3.031 



Ethyl oleate 
Sesame oil 

Dimethyl sulphoxide 
CaC0 3 

Control (no additives) 
F-value 
L.S.D. 5% 

L.S.D. 1% 

*Significant at 0.05% level. ' 

** Significant at 0.01% level. t««««G 
* Additive as a 0.6% aqueous solution. Ethyl oleate and sesame oil emulsified with 0.01 /o Tween 
Ratio of 1:10 extract: additive was used. 
2 Fecundity = number of young laid per female. 



On the other hand, none of the additives 
showed any synergistic effect on Neem Azal-T 
with respect to any of the measured biological 
parameters of A. craccivora adults. 

It could be concluded that the effect of additives 
on Neem Azai-T/S is more pronounced than on 
Neem Azal-T. The synergistic effects most 
probably result from improved penetration of the 
active material into the treated plants. 

The present findings are in agreement with 
those of Stark and Walter (1995) who indicated 



that neem oil and other oils increase the efficacy of 
neem-based insecticides. 

Toxicity effects without additives 

Table 3 shows that both Neem Azal-T and Neem 
Azal-T/S caused a significant increase in the 
mortality of A craccivora adults 96 h after treatment 
in a concentration-dependent manner. Dimetry 
and 51-Hawary's (1995) studies with Neem Azal- 
F corroborate the present findings. 
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■Table 3. Effect of different concentrations of Neem Azal-T and Neem 
Azal-T/S on the percentage mortality of Aphis craccivora 

Corrected mortality (%) at 



Extracts % concentration 


z^t n 


'iO ii 


79 Vi 

/z n 


?o n 


Cumulative 


Neem Azal-T 


0.5 


53.3 


20.0 


20.0 


0.0 


93.3 . 




0.25 


50.0 


40.0 


0.0 


0.0 


90.0 




0.125 


40.0 


30.0 


15.0 


5.0 


90.0 




0.060 


66.7 


13.3 


6.7 


0.0 


86.7 


Neem Azal-T/S 


0.5 


60.0 


30.0 


0.0 


0.0 


90.0 




0.25 


33.3 


33.3 


13.3 


6.7 


86.7 




0.125 


65.0 


15.0 


0.0 


0.0 


80.0 




0.060 


45.0 


0.0 


15.0 


10.0 


70.0 



Table 4. Effect of different additives 4 * on the (oxicity of Neem Azal-T and 
Neem Azal-T/S to Aphis craccivora 

Corrected mortality (%) at 



Extracts 


Additives 


24 h 


48 h 


72 h 


96 h 


Cumulative 


Neem Azal-T 


Ethyl oleate 


68.0 


8.0 


12.0 


8.0 


96.0 




Sesame oil 


70.0 


20.0 


0.0 


5.0 


95.0 * 




Dimethyl 














sulphoxide 


60.0 


20.0 


0,0 


14.0 


94.0 




CaC0 3 


56.7 


23.0 


0.0 


6.7 


86.3 




Control 


66.7 


13.3 


6.7 


0.0 


86.7 


Neem Azal-T/S 


Ethyl oleate 


60.0 


10.0 


15.0 


10.0 


95.0 




Sesame oil 


64.0 


0.0 


26.0 


0.0 


90.0 




Dimethyl 














sulphoxide 


64.0 


26.0 


0.0 


0.0 


90.0 




CaC0 3 


0.0 


20.0 


18.0 


30.0 


68.0 




Control 


40.0 


0.0 


15.0 


15.0 


70.0 



+ Additive as a 0.6% aqueous Solution. Ethyl oleate and sesame oil emulsified 
with 0.01% Tween. Ratio of 1:10 extract: additive was used. 



Toxicity effects with additives 

The insecticidal efficacy of either Neem Azal-T or 
Neem Azal-T / S increased significantly by addition 
of different additives (Table 4). Addition of ethyl 
oleate, sesame oil or DMSO improved the effects 
of both Neem Azal-T or Neem Azal-T/S extracts 
in achieving higher mortalities of A. craccivora 
adults. On the other hand, addition of CaC0 3 
showed a negative correlation as the percentage 
mortality of the adults was nearly the same in 
comparison with the extracts alone. 

- The present findings are in agreement with 
those of Schauer (1984) who found ,that addition of 
sesame oil to a tert-methyl butyl ether extract of 
neem resulted in higher mortality of Acyrthosiphon 
pisum and Aphis fabae than did the same extract 
without sesame oil. 

Additives may have a synergistic effect which 
increase the efficacy of an extract. This is 



ascertained by Metcalf (1967) who found that the 
synergists inhibit the enzymes responsible for 
toxicant degradation. Othaki et al. (1968) and 
Othaki and Williams (1970) stated that the insect 
body contains enzymes for the degradation of 
hormones like the moulting hormone which may 
be a mode of action of neem formulation. However, 
Walker and Thompson (1973) found that 
simultaneous application of moulting hormone 
(MH) and' juvenile hormone (JH) caused an 
increase in MH activity .In this case it is significant 
that azadirachtin is said to act like an MH mimic 
(Schmutterer and Rembold, 1980). 

Conclusion 

Both Neem Azal-T and Neem Azal-T/S had an 
aphicidal effect against A, craccivora and 
significantly reduced fecundity and longevity of 
adult aphids. Addition of synergists like ethyl 
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oleate and sesame oil to neem extracts improved 
the efficacy, and thereby increased mortalities 
and decreased the fecundity of adults significantly. 
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